the resistance W is suitably chosen.
If &' is the smallest galvanometer deflection that can be definite! 3' recognized with the available means of observation, the fractional error Pr' of a single observation on R should not be greater
s'
than -5-   Since the precision attainable in adjusting the potcntiom-o
eter for balance is inversely proportional to Pr', it is directly proportional to the effective sensitiveness S. By choosing suitable magnitudes for the variables 7', G, R, and E, it is usually possible to adjust the value of S, and hence also of /V, to meet the requirements of any problem.
From equation (xxil) it is evident that S will increase in magnitude continuously us the quantities T, R, and E deerciise and thafc it does not pass through a maximum value. Tho practicable increase in S is limited by the, following considerations: E must bo greater than V, for the reason pointed out above;, and its variation is limited by the nature of available batteries. Since E must remain constant while the potentiometer is being balanced alternately against V and the electromotive force of a standard cell, as explained in article eighty-one, the battery #3 must be capable of generating a constant electromotive force during a considerable period of time. In practice storage colls arc commonly used for this purpose and E may be varied by steps of about two volts by connecting the required number of cells in series. Obviously E should be made as nearly equal to V as local conditions permit.
When the potentiometer is balanced
Y.-JH - 7 R~W~
If 72 is reduced for the purpose of increasing the effective sensitiveness, W must also be reduced in like ratio, and, consequently, tho current / through the instrument will be increased. The practical limit to this adjustment is reached when the heating effect of the current becomes sufficient to cause an appreciable change in the resistances R and W. With ordinary resistance boxes this limit is reached when / is equal to a few thousandths of an ampere. Consequently, if E is about two volts, II should not bo made much less than one thousand ohms. Resistance coils made expressly for use in a potentiometer can be designed to carry a much larger